Mode of antagonistic action of levallorphan in morphine-dependent rats and assessment of physical dependence liability.
The antagonistic mode of levallorphan in rats dependent on morphine or codeine was studied from the viewpoints of the doses of morphine and the lengths of administration and also from the standpoint of timing of the challenge. In morphine-dependent rats on morphine-admixed food (60--100 mg/kg/day) for 1, 3 and 6 weeks, the rate of maximum weight loss on application of levallorphan (2 mg/kg, s.c.) did not correlate with the length of morphine treatment. The rate of weight loss on single application of levallorphan 0, 6, 12 or 24 hours after withdrawal or morphine was lower with the passage of time after the withdrawal. Rats which were given levallorphan 3 times in succession, i.e., at 0, 5 and 10 hours after morphine withdrawal showed such a pattern of weight loss that the first application of levallorphan resulted in 7% loss, while with the second and third applications there was little weight loss. Despite the continued withdrawal, the animals began to gain body weight as early as 14 hour, and body weight was totally recovered before the withdrawal in 24 hour. In conclusion, it is advisable to challenge with levallorphan at 0 hour of withdrawal to obtain qualitative and reproducible results. In addition, the application of levallorphan to morphine-dependent rats at adequate intervals provides for the early recovery of abstinence signs.